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CONVERSION FACTORS

For those readers who may prefer to use SI (metric) units rather than
inch-pound units, the conversion factors for the terms used in this report are
listed below:

Multiply inch-pound units By To obtain Metric units
Length
foot (ft) 0.3048 meter (m)
mile (mi) 1.609 kilometer (km)
Area
square foot (ftz) 0.09294 square meter (m2)
square mile (mi?) 2.590 square kilometer (km?)
Volume
gallon (gal) 3.785 Titer (L)
0.003785 cubic meter (m3)
Mass
pound (1b) 0.4536 kilogram (kg)
ounce (o0z) 28.35 gram (g)
28,350 milligram (mg)
28,350,000 microgram ( g)
Rate
gallon per minute (gal/min) 0.06309 Titer per second (L/s)

Transmissivity

squars foot per day 0.09290 square_meter per day
(ft2/d) (m2/d)

Sea Level
In this report "sea level" refers to the National Geodetic Vertical Datum
of 1929 (NGVD of 1929)--a geodetic datum derived from a general adjustment of

the first-order level nets of both the United States and Canada, formerly
called "Sea Level Datum of 1929."
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ETHYLENE DIBROMIDE (EDB) TRENDS

IN THE UPPER FLORIDAN AQUIFER, SEMINOLE COUNTY, GEORGIA,

OCTOBER 1981 TO NOVEMBER 1987

By James B. McConnell

ABSTRACT

The persistence of ethylene dibromide (EDB) in the Upper Floridan aquifer
in Seminole County, Georgia was investigated in November 1987 by the U.S.
Geological Survey in cooperation with the U.S Environmental Protection Agency.
Previous studies conducted in 1983, 1984, and 1985 indicated that EDB, which
was used as a soil fumigant, had contaminated ground water in a 4-square-mile
area in central Seminole County.

Analyses of water from five of nine wells sampled in November 1987
indicated that EDB still was present in the Upper Floridan aquifer in central
Seminole County four years after it was last applied. EDB was detected in
samples from one domestic well and four irrigation wells. Concentrations
ranged from less than 0.01 micrograms per liter to 3.3 micrograms per liter.

Ground-water contamination remains Timited to the 4-square-mile area in
the vicinity of Buck Hole, a sinkhole in a swampy depression in the central
part of the county. In three of the five wells in which EDB was detected,
concentrations have not changed substantially since August 1983. However, in
one irrigation well near Buck Hole the concentration decreased from 110 to
0.7 micrograms per liter since October 1981. In another irrigation well near
Buck Hole, the concentration decreased from 26 to about 2.5 micrograms per
liter during that period.

Ground-water-level data indicate that from the area of relatively high EDB
concentration near Buck Hole, the hydraulic gradient in the Upper Floridan is
about 2.8 feet per mile to the east. However, the easterly movement of EDB
from the area of highest concentrations is not apparent. The movement of
water induced by pumping the two irrigation wells near Buck Hole produced
short-term fluctuations in EDB concentrations in those wells,



INTRODUCTION

Ethylene dibromide (EDB) initially was detected in ground water from the
Upper Floridan aquifer in Seminole County, Ga., in September 1981 and was
confirmed in October 1981 (McConnell and others, 1984). Subsequent sampling
for EDB in ground water from the Upper Floridan aquifer in Seminole County
was conducted by the U.S. Geological Survey in cooperation with the
U.S. Environmental Protection Agency during 1982-85. In an earlier report,
McConnell and others (1984) reported detectable concentrations of EDB in the
aquifer only in 4-mi2 area in the central part of the county. The area of
contamination was in the vicinity of Buck Hole, a sinkhole in a swampy
depression about 7 mi south of Donalsonville (fig. 1).

Seminole County is a highly productive agricultural area of southwest
Georgia. Prior to suspension of its use in September 1983, EDB was applied
semi-annually or annually as a soil fumigant to control nematodes on vege-
table, peanut, and soybean crops in the County. It was applied several
inches below the soil surface at a rate of 1 to 2 gal (15 to 30 1bs of active
ingredients) per acre. Generally, ground-water contamination in the 4-mi?
area was attributed to soil fumigation with EDB, but high concentrations of
the pesticide in a localized area adjacent to Buck Hole may have resulted
from a spill (McConnell and others, 1984, p. 20). Ground-water samples
collected in 1985 indicated that although EDB concentrations were declining,
the pesticide was still present in the aquifer 2 years after it was Tlast
applied as a soil fumigant (McConnell, 1987).

EDB is a moderately water-soluble compound that is mobile in soils, and
which may be persistent for years in ground water. The half-life of EDB at
ambient ground-water temperature and pH could be greater than 6 years under
some conditions (Cohen and others, 1984). However, studies of EDB in ground
waters in Florida has shown that the pesticide has a chemical half-life of
1.5 to 2 years (Weintraub and others, 1986). In soils fumigated with EDB,
residual amounts in concentrations of 1 ug/L or less may be retained in the
soil and slowly leached to the ground water over many years (Steinberg and
others, 1987).

Purpose and Scope

The purpose of this study was to evaluate the persistence and changes in
the concentration of EDB in the contaminated area of the Upper Floridan
aquifer in central Seminole County. Ground-water samples were collected in
November 1987 to determine changes in the concentration of EDB since 1985.
Analysis of these samples and analyses of samples from previous years were
used to determine trends in EDB concentrations since 1981, when EDB initally
was detected. This report presents the data collected in November 1987 and
describes trends in EDB concentrations since sampling began.
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Figure 4.--Trend in concentration of EDB in well W5,



SUMMARY AND CONCLUSIONS

In November 1987, ethylene dibromide (EDB) was detected in water samples
collected from five of nine wells that tap the Upper Floridan aquifer in
central Seminole County 4 years after the pesticide was last applied as a
soil fumigant. The contamination was limited to a 4-mi2 area near Buck Hole,
a sinkhole in a swampy depression 7 mi south of Donalsonville, Ga. The
highest concentration of EDB was detected in irrigation wells W4 and W5, which
are near Buck Hole. With the exception of wells W4 and W5, the concentration
of EDB in the Upper Floridan aquifer showed little or no change since August
1983. The concentration of EDB in wells W4 and W5 decreased greatly since
EDB was first detected in those wells in October 1981. Concentrations in wells
W4 and W5, when sampled in November 1987, ranged from 0.72 to 0.82 wg/L and
0.65 to 3.3 ug/L, respectively.

Ground-water-level data indicate that the hydraulic gradient in the
Upper Floridan is about 2.8 ft/mi from Buck Hole to the east. However, the
downgradient movement of EDB from the area of relatively high concentrations
near Buck Hole in the direction of inferred flow was not apparent. Although
concentration gradients were not detected along flow paths, the movement of
water induced by pumping wells W4 and W5 produced short-term, decreasing and
increasing trends in EDB concentrations in wells W4 and W5, respectively. At
well W5, ground water containing EDB may have been transported laterally from
an area of higher concentration within the aquifer, or perched water con-
taining EDB may have infiltrated through the overburden to the aquifer. The

observed trend at well W5 suggests that well W5 may be nearer to a source of
EDB than well W4.

The presence of EDB in the highly transmissive Upper Floridan aquifer
more than 4 years after use of the pesticide was suspended cannot be fully
explained. However, the persistence of EDB in the aquifer may be due to the
stable nature of EDB under ambient conditions in the aquifer, or may be due
to leaching of residual EDB from the overburden to the aquifer in some parts
of the study area.
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